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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a real image type finder optical 
system in which an influence due to a dust or the like to a finder display 
picture is eliminated, whose object image is bright, and also by which 
disposing space is reduced. 

SOLUTION: In this real image type finder optical system, object light is 
taken in through an objective optical system 1, and is transmitted through a 
hologram unit 7 after passing through or reflected on an objective side 
inversion prism 2, a visual field frame 3 and an inversion mirror 6, and also 
is reflected by an eyepiece side inversion prism 4, so that it is observes as 
the object image by an eyepiece lens 5. A part of the object light is 
transmitted through the aperture hole 7d of the hologram 7, and is reflected 
by an AF frame pattern 9 provided at the eyepiece side inversion prism 4, 
and only the light of a specified wavelength is reflected by the hologram 7, 
so that an AF frame is displayed as an information display pattern inside a < 
finder. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the real-image formula finder optical system which has object optical system and eyepiece optical system The 
information directions side in a finder which has the information-display pattern in a finder which displays a hologram and the 
information in a finder in order of an optical path along with an optical axis from an object side, It is ****(ing). the 
above-mentioned information-display pattern in a finder Real-image formula finder optical system characterized by forming 
the ARUBADA formula optical system which performs the information display in a finder by reflecting the light wh ich 
consisted of matter which reflects the light which carried out incidence from object optical system, and was reflected by this 
information-display pattern in a finder by the above-mentioned hologram. 

[Claim 2] The above-mentioned hologram is real-image formula finder optical system according to claim 1 characterized by 
preparing opening that light should be projected on the information-display pattern in a finder of the above-mentioned 
information-display side in a finder. 

[Claim 3] It is the real-image formula finder optica! system according to claim 1 or 2 which has the prism which has the 
above-mentioned screen in a finder, and is characterized by the above-mentioned information-display pattern section in a 
finder at least being a field with negative curvature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to real-image formula finder optical system. 
[0002] 

[Description of the Prior Art] Compared with virtual-image formula finder optical system, a raise in a scale factor and a 
miniaturization are possible for the conventional real-image formula finder optical system, and it is especially used widely as 
finder equipment for zoom formula cameras. The real-image formula finder optical system of the indication to 
JP,10-293349,A consists of an object side inverting prism 102 as the object optical system 101 for mainly forming a body 
image sequentially from a body side, as shown in drawing 10, and reversal optical system for making a body image 
(photographic subject image) into an erect normal image, and the eyepiece side inverting prism I 04 and ocular 105 as 
eyepiece optical system for expanding a body image and observing with Pupil EP. 

[0003] The above-mentioned object optical system 101 has 2 group composition of 1st lens 101 a which has negative 
refractive power, and 2nd lens 101b which has positive refractive power. Moreover, the above-mentioned object side 
inverting prism 102 also has weak refractive power. Variable power in this finder optical system is performed by making 1st 
lens 101a and 2nd lens 101b move along with the finder optical axis Of. 

[0004] Moreover, the visual field frame 103 for displaying the finder visual field range is arranged as the above-mentioned 
finder optical system between the above-mentioned object side inverting prism 1 02 and the eyep iece side inverting prism 1 04. 
A body image is formed near the visual field frame 103. Furthermore, along with the finder optical axis Of. the reversal mirror 
106 and the eyepiece side inverting prism 104 are arranged in order of the optical path from the position of the 
above-mentioned body image. The ARUB ADA formula display optical system which consists of a metal vacuum 
evaporationo side 108 where the metal vacuum evaporationo of the one-way mirror side 107 and the AF frame pattern 
(display pattern in a finder) 109 is carried out by the above-mentioned eyepiece side inverting prism 104 is formed. 
[0005] In the above-mentioned ARUBADA formula display optical system, AF frame pattern (display pattern in a finder) 109 
is in the visual field frame 103 and a conjugate position.. For this reason, it is imposed on the light reflected by AF frame 
pattern 109 by the visual field frame 103, and it is observed with Pupil EP. Since an optical surface does not exist in the visual 
field frame 103, dust etc. will be observed within a finder visual field. 
[0006] 

[Problem(s) to be Solved by the Invention] However, according to the real-image formula finder of the indication to 
above-mentioned JP,10-293349,A, since body light penetrates the one-way mirror side 107 of the eyepiece side reflecting 
prism 104, reduction of the body quantity of light is not avoided. Therefore, the body image observed with Pupil EP becomes 
dark, or the modulation of a color arises. Then, supposing it gathers the incident-light permeability of the above-mentioned 
one-way mirror side 107 and makes a body image bright, fault, like AF frame pattern stops being able to be visible easily will 
arise. 

[0007] this invention is made in order to solve above-mentioned fault, it does not have the influence by dust etc. to a finder 
display image, a body image is also bright and, moreover, an arrangement space aims it at offering few real-image formula 
finder optical system. 
[0008] 

[Means for Solving the Problem] The real-image formula finder optical system of this invention according lo claim I In the 

real-image formula finder optical system which has object optical system and eyepiece optical system Along with the optical 

axis, it has the hologram and the information directions side in a finder which has the information-display pattern in a finder 

which displays the information in a finder in order of the optical path from the object side. The above-mentioned 

information-display pattern in a finder consists of matter which reflects the light which carried out incidence from object 

optical system. By reflecting the light reflected by the above-mentioned information-display pattern in a finder by the 

above-mentioned hologram, the ARUBADA formula optical system which performs the information display in a finder is 

formed, and the above-mentioned information-display pattern in a finder is displayed with a body image. 

[0009] As for the real-image formula finder optical system of this invention according to claim 2, opening is prepared that the 

above-mentioned hologram should project light on the information-display pattern in a finder of the above-mentioned 

information-display side in a finder in real-image formula finder optical system according to claim 1 . 

[0010] The real-image formula finder optical system of this invention according to claim 3 has the prism which has the 

above-mentioned screen in a finder in real-image formula finder optical system according to claim 1 or 2, and the 

above-mentioned information-display pattern section in a finder at least is a field with negative curvature. 

[0011] 



[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on drawing. Drawing 1 
is the perspective diagram showing the composition of the real-image formula finder optical system which is the 1 st operation 
gestalt of this invention, and drawing 2 is the development of the optical path of the above-mentioned real-image formula 
finder optical system. 

[0012] The object optical system 1 for the real-image formula finder optical system of this operation gestalt mainly forming a 
body image one by one from a body side, as shown in drawing 1 , It has the eyepiece side inverting prism 4 which forms the 
object side inverting prism 2 and ARUBADA formula optical system (ARUBADA formula display optical system) as reversal 
optical system for making a body image (photographic subject image) into an erect normal image, and the ocular 5 as 
eyepiece optical system for expanding a body image and observing with Pupil EP. 

[0013] The above-mentioned object optical system 1 has 2 group composition of 1st lens la which has negative refractive 
power, and 2nd lens lb which has positive refractive power. Moreover, the above-mentioned object side inverting prism 2 
also has weak refractive power. 

[0014] Variable power of this finder optical system is performed by making 1st lens la and 2nd lens lb move along with the 
finder optical axis Of Moreover, if it is the zoom lens which forms a body image in about three visual field frame which the 
above-mentioned 1st lens la mentions later, it cannot be concerned with the above-mentioned lens composition, but can apply 
as object optical system 1. 

[0015] Furthermore, in the above-mentioned finder optical system, the visual field frame 3 for displaying the visual field 
range between the above-mentioned object side inverting prism 2 and the eyepiece side inverting prism 4 is arranged. A body 
image is formed near the visual field frame 3. Furthermore, along with the finder optical axis Of. the reversal mirror 6 and the 
ARUBADA formula optical system for the display within a finder visual field are arranged in order of the optical path from 
the position of the above-mentioned body image. 

[0016] The above-mentioned ARUBADA formula optical system consists of AF frame patterns (information-display pattern 
in a finder) 9 of the reflective matter arranged on injection side (metal vacuum evaporationo side) 4b of the hologram unit 7 
attached by adhesion etc. on plane-of-incidence 4a of the eyepiece side inverting prism 4, and the eyepiece side inverting 
prism 4. In addition, injection side 4b of the eyepiece side inverting prism 4 by which metal vacuum evaporationo is carried 
out has negative curvature, moreover, the position on the optical axis Of of the above-mentioned AF frame pattern 9 — the 
visual field frame 3 - receiving - abbreviation - it considers as a conjugate position 

[0017] The above-mentioned hologram unit 7 is the plate-like part materia! which pinched hologram 7b by adhesion etc. by 
film 7a and glass-substrate 7c of PET (polyethylene-terephthalate resin) as shown in the cross section of drawing 4 . In 
addition, 7d (phid) of opening holes of the size corresponding to AF frame pattern 9, i.e., the size to which body light 
irradiates AF frame pattern 9 at least, is established in a part for the center section of the above-mentioned hologram 7b. 
[0018] The above-mentioned hologram 7b is the Lippmann (volume phase) type hologram, and the material is a 
photbpolymer (photopolymerization polymer). The above-mentioned hologram 7b is made to expose using a master 
hologram, and is manufactured. 

[0019] That is, as shown in the hologram exposure state diagram of drawing 5 , only the specific wavelength contained in the 
natural light at least is reflected, and on the master hologram 1 1 with the power of a lens, unexposed hologram 7b is made to 
approach and it attaches. If the reference beam of coherent (good interference) light, for example, the laser beam of specific 
wavelength, is irradiated from arbitrary angles, it will be reflected as a body light by the master hologram 1 1. A diffraction 
grating will be formed in unexposed hologram 7b by interference with the above-mentioned reference beam and body light. In 
this hologram 7b, only the light of the above-mentioned specific wavelength is reflected, and it also has the power of a lens. 
[0020] In the real-image formula finder optical system of the operation gestalt of ****.! constituted as mentioned above, body 
light is incorporated from the object optical system 1, as shown in drawing 2 , and it carries out image formation of the body 
image to the position of the visual field frame 3 after reversal by the object side inverting prism 2. It reflects by the reversal 
mirror 6, and the body light L0 from the body image penetrates the hologram unit 7, it carries out incidence from 
plane-of-incidence 4a of the eyepiece side inverting prism 4, and it is injected from injection side 4b. It is refracted with an 
ocular 5 and a body image is observed with visual field **** 3 A (refer to drawing 3 ) on Pupil EP. 

[0021] On the other hand, the body light which penetrated 7d of opening holes on hologram 7b of the hologram unit 7 among 
body light is reflected by AF frame pattern 9 by which the vacuum evaporationo of the metal of the reflective matter was 
carried out, as shown in drawing 2 . The reflected light LI Only the light of specific wavelength is reflected among body light 
by the reflector seven b2 of hologram 7b. The reflected light L2 It is injected from injection side 4b of the eyepiece side 
inverting prism 4, and the virtual image of AF frame pattern 9 is observed by Pupil EP with an ocular 5 in body image and 
visual field **** 3 A and a conjugate position. 

[0022] Drawing 3 is drawing showing the observation image 10 by this real-image formula finder optical system, and shows 
the state where image 9A of AF frame pattern 9 which is an information-display pattern in a finder is superimposed and 
displayed in visual field **** 3 A. 

[0023] In addition, although only the light of specific wavelength is reflected in case the above-mentioned body light 
penetrates the hologram unit 7, reduction of the quantity of light by the reflection is slight, and since there is no bird clapper 
darkly [ the above-mentioned body image ] since the light near 100% penetrates, and incidence is carried out from 
plane-of-incidence 4a as mentioned above except [ all ] the light of specific wavelength, it is very rare [ it ] for a body image 
to color etc. 

[0024] Furthermore, the inside of the visual field frame 3 used as the image formation side (body image surface) of the object 
optical system 1 is space, dust etc. does not adhere, and dust is not observed on a body image. 

[0025] In addition, the above-mentioned hologram 7b becomes the hologram in which only the light of the color of this 
specific wavelength is reflected by exposing with the light of arbitrary specific wavelength. For example, when the body light 



which is the natural light is reflected to the hologram exposed by the red (R) laser beam, it is the above-mentioned reflected 
light L2. It becomes red and AF frame pattern image 9 A of drawing 3 is displayed in red. 

[0026] Moreover, it can express as a desired color by exposing and manufacturing a hologram with the light of the 
corresponding specific wavelength to display AF frame pattern image 9 A by other colors. Moreover, what is necessary is for 
it to be white, and to make it expose by the laser beam of three colors of red (R), green (G) ; and blue (R) and just to 
manufacture a hologram to display AF frame pattern image 9A. 

[0027] According to the real-image formula finder optical system of the 1st operation gestalt mentioned above, there is no 
influence by dust etc. to a finder display image, and there is no bird clapper darkly [ the body image observed like the finder 
optical system which applied the conventional one-way mirror mentioned above ]. And there are few arrangement spaces and 
miniaturization of an optical instrument is attained. Furthermore, the display in a finder can be performed in arbitrary colors 
by choosing the wavelength of the light which makes hologram 7b expose. 

[0028] Next, the modification of the hologram unit 7 in the real-image formula finder optical system of the 1st 
above-mentioned operation gestalt is explained. Drawing 6 is the perspective diagram of the eyepiece side inverting prism in 
which the hologram unit of this modification was arranged. The composition of optical system other than the above 
presupposes that it is the same as that of the thing of the operation gestalt of the above 1st. 

[0029] As shown in drawing 6 , the hologram unit 36 is formed in the incidence side of the above-mentioned eyepiece side 

inverting prism 34 in one. Moreover, the metal vacuum evaporationo of the AF frame pattern 39 as an information-display 

pattern in a finder is carried out to the injection side of the above-mentioned eyepiece side inverting prism 34. 

[0030] Although the hologram is built in the above-mentioned hologram unit 36, when exposing the hologram, it will expose 

by attaching a master hologram in the lower part. Moreover, 36d of opening holes of the size, which can irradiate the 

above-mentioned AF frame pattern 39 enough with body light is arranged in the above-mentioned hologram. 

[0031] Since the hologram unit 36 is uniting with the eyepiece side inverting prism 34 the real-image formula finder optical 

system which applies this modification as mentioned above, assembly nature is improved. 

[0032] Next, the real-image formula finder optical system of the 2nd operation gestalt of this invention is explained. The 
real-image formula finder optical system of this operation gestalt is replaced with the object side inverting prism in the 
real-image formula finder optical system of the operation gestalt of the above 1st, a reversal mirror, and an eyepiece side 
inverting prism, applies a roof prism and a pentaprism, and realizes miniaturization. 

[0033] Drawing 7 is drawing showing the composition and the optical path of real-image formula finder optical system of this 
operation gestalt. the above-mentioned finder optical system As the object optical system 21 for mainly forming a body image 
one by one from a body side, and reversal optical system for making a body image (photographic subject image) into an erect 
normal image, the object side roof prism 22, It has the eyepiece side pentaprism 24 and the ocular 25 as eyepiece optical 
system for expanding a body image and observing with Pupil EP. 

[0034] The above-mentioned object optical system 21 has 1 group composition of 1st lens 21a which has negative refractive 
power, and 2nd lens 21b which has positive refractive power. Variable power of this finder optical system is performed by 
making 1 st lens 2 1 a and 2nd lens 2 1 b move along with the finder optical axis Of. 

[0035] Furthermore, in the above-mentioned finder optical system, the visual field frame 23 for displaying the finder visual 
field range between the above-mentioned object side roof prism 22 and the eyepiece side pentaprism 24 is arranged. A body 
image is formed near the visual field frame 23. 

[0036] Furthermore, AF frame pattern 29 which is an information-display pattern in a finder by metal vacuum evaporationo is 
arranged in the hologram unit 26 which is near the above-mentioned visual field frame 23, and is pasted up and arranged in 
plane-of-incidence 24a of the eyepiece side pentaprism 24, and injection side 24b of the eyepiece side pentaprism 24 as 
ARUBADA formula optical system arranged between the above-mentioned visual field frame 23 and the eyepiece optical 
system 25. 

[0037] In addition, injection side 24b of the above-mentioned eyepiece side inverting prism 24 by which metal vacuum 
evaporationo is carried out has negative curvature, moreover, the position on the optical axis Of of the above-mentioned AF 
frame pattern 29 - the visual field frame 23 - receiving -- abbreviation - it considers as a conj ugate position 
[0038] The hologram which reflects only the light of specific wavelength identically to the above-mentioned hologram 7b is 
included in the above-mentioned hologram unit 26. 26d of opening holes which irradiate body light is established in AF frame 
pattern 29 at the hologram. 

[0039] In the real-image formula finder optical system of the operation gestalt of**** 2 constituted as mentioned above, body 
light is incorporated from the object optical system 21 , as shown in drawing 7 , and it carries out image formation of the body 
image to the position of the visual field frame 23 after reversal with the object side roof prism 22. The body light LO from the 
body image penetrates the hologram unit 26, it carries out incidence from plane-of incidence 24a of the eyepiece side 
pentaprism 24, and it is injected from injection side 24b. It is refracted with an ocular 25 and a body image is observed with 
visual field **** by the visual field frame 23 on Pupil EP. 

[0040] On the other hand, the body light which penetrated 26d of opening holes on the hologram of the hologram unit 26 
among body light is reflected by AF frame pattern 29 by which the vacuum evaporationo of the metal of the reflective matter 
was carried out, as shown in drawing 7 . The reflected light LI Only the light of specific wavelength is reflected among body 
light by the hologram reflector of the hologram unit 26. It is injected from injection side 24b of the eyepiece side pentaprism 
24, the virtual image of AF frame pattern 29 is formed in a body image, visual field ****, and a conjugate position with an 
ocular 25, and the reflected light L2 is observed as an information-display pattern in a finder with Pupil EP. 
[0041] the real-image formula finder optical system of the operation gestalt of the above 2nd has the same effect of the 
real-image formula finder optical system of the 1st operation gestalt mentioned above, and does not need the reversal mirror 6 
further as compared with the optical system of the 1st operation gestalt, and since it is close with the hologram unit 26 and 



arranges the visual field frame 23, its occupancy space decreases extremely, and it can realize miniaturization of the further 
finder optical system 

[0042] In addition, it is also possible the hologram unit 26 in the real-image formula finder optical system of this operation 
gestalt and to improve assembly nature as the eyepiece side pentaprism 24 and integral construction. 
[0043] It is based on the operation gestalt of an above-mentioned this invention (1). In the real-image formula finder optical 
system which has object optical system and eyepiece optical system The prism which has the information-display side in a 
finder which has the information-display pattern in a finder which displays a hologram and the information in a finder in order 
of an optical path along with an optical axis from an object side, It is ****(ing). the above-mentioned information-display 
pattern in a finder Consist of matter which reflects light from object optical system, and the ARU B ADA formula optical 
system which performs the information display in a finder by reflecting the light reflected by the above-mentioned 
information-display pattern in a finder by the above-mentioned hologram is formed. Opening is prepared that the 
above-mentioned hologram should project light on the information-display pattern in a finder of the aforementioned 
information-display side in a finder. The prism side of the above-mentioned prism in which the aforementioned 
information-display side in a finder was established can propose the real-image formula finder optical system characterized by 
having a field with negative curvature. 

[0044] (2) Both the above-mentioned hologram and the above-mentioned information-display side in a finder can propose the 
real-image formula finder optical system of the above-mentioned (1) publication characterized by being located in an 
eyepiece optical-system side from an image formation side. 

[0045] (3) The above-mentioned hologram can propose real-image formula finder optical system the above (1) characterized 
by consisting of Lippmann type holograms, or given in (2). 

[0046] (4) The above-mentioned information-display pattern side in a finder can propose the above (1) characterized by the 
bird clapper from a metal vacuum evaporationo side, (2), or real-image formula finder optical system given in (3). 
[0047] (5) The above (1) characterized by the ability to display the color of the above-mentioned information-display pattern 
image in a finder observed by the above-mentioned hologram in arbitrary colors, (2), (3), or real -image formula finder optical 
system given in (4) can be proposed. 

[0048] (6) The above-mentioned hologram can propose the above (1) characterized by reflecting the light of arbitrary 
wavelength regions, (2), (3), (4), or real-image formula finder optical system given in (5). 

[0049] (7) The above-mentioned hologram can propose the above ( 1) characterized by uniting with the above-mentioned 
prism, (2), (3), (4), (5), or real-image formula finder optical system given in (6). 

[0050] The above-mentioned finder optical system has two or more prism across the image formation side of object optical 
system. (8) The above-mentioned hologram The above (1) characterized by uniting with the prism arranged rather than the 
above-mentioned image formation side among two or more above-mentioned prism at the eyepiece optical-system side, (2), 
(3), (4), (5), (6), or real-image formula finder optical system given in (7) can be proposed. 
[0051] 

[Effect of the Invention] According to the real-image formula finder optical system of this invention as mentioned above, 
there is no bird clapper darkly [ the body image of a finder observed like the real-image formula finder optical system which 
applied the conventional one-way mirror which there is no influence by dust etc. and was mentioned above ], moreover there 
are few arrangement spaces, and miniaturization of an optical instrument is attained. 



[Translation done.] 



